Abstract: We aimed to determine the economic impact of absenteeism and presenteeism from five conditions potentially comorbid with depressive symptoms-back or neck disorders, depression, anxiety, or emotional disorders, chronic headaches, stomach or bowel disorders, and insomniaamong Japanese workers aged 18-59 yr. Participants from 19 workplaces anonymously completed Stanford Presenteeism Scale questionnaires. Participants identified one primary health condition and determined the resultant performance loss (0-100%) over the previous 4-wk period. We estimated the wage loss by gender, using 10-yr age bands. A total of 6,777 participants undertook the study. Of these, we extracted the data for those in the 18-59 yr age band who chose targeted primary health conditions (males, 2,535; females 2,465). The primary health condition identified was back or neck disorders. We found that wage loss due to presenteeism and absenteeism per 100 workers across all 10-yr age bands was high for back or neck disorders. Wage loss per person was relatively high among those identifying depression, anxiety, or emotional disorders. These findings offer insight into developing strategies for workplace interventions on increasing work performance.
Introduction
The economic impact depressive symptoms have on work is significant in most countries, including Japan 1, 2) .
Okumura and Higuchi estimated that the annual cost of workplace absenteeism and presenteeism in Japan due to depression 2) amounted to US$6.9 billion. In the United
States, depression costs $44 billion per year in absences from work and reduced performance while at work 1) . Alleviating both presenteeism, which is the condition whereby workers' performance is reduced owing to health conditions, and absenteeism, taken in this study to mean those staying away from work because of ill health, are issues of concern for occupational health practices 3, 4) .
To build a strategy for allocating future funding and resources to deal with depressive symptoms, the total burden of those symptoms on presenteeism and absenteeism in the workplace has to be examined. A small sample study in Japan on presenteeism showed that depression, anxiety, or emotional disorders affected individual work performance 5) and that the prevalence of allergies and back or neck disorders was high. Since wages vary by age and gender, the burden of health conditions needs to be converted into economic indicators, such as wage losses, to clarify the situation for employers. Depressive symptoms include comorbid conditions such as depression, anxiety, or emotional disorders, back or neck disorders 6) , migraines or chronic headaches 7) , stomach or bowel disorders 8) , and insomnia 9) . To determine the total burden of depressive symptoms, it is necessary to take these comorbid conditions into account. The aim of this study was to determine the economic impact due to absenteeism and presenteeism in terms of five conditions that are potentially comorbid with depressive symptomsback or neck disorders, depression, anxiety, or emotional disorders, chronic headaches, stomach or bowel disorders, and insomnia-among Japanese workers in the 18-59 yr age bracket. For the purpose of this study, we calculated the economic impact on wages, not only for individuals but for the entire population, by assuming 100 workers for each 10-yr age band.
Subjects and Methods
We recruited participants from 19 workplaces and asked them to complete an anonymous questionnaire featuring the Stanford Presenteeism Scale 10) . Six research projects (A to F) were conducted during the course of the study. Research A was carried out at five manufacturing companies among 3,014 workers from October to December 2006; the response rate was 89.0% (2,682 responses The Stanford Presenteeism Scale aims to determine the effect of presenteeism and absenteeism due to primary health conditions over the previous 4-wk period 10, 11) . Participants first selected one primary health condition from 15 possible conditions. The participants then estimated the performance loss (0-100%) as a result of the primary health condition for the previous 4-wk period and the number of resultant absent days.
Of the 5,000 participants we analyzed the data for those who chose one of the following as the primary health condition: depression, anxiety or emotional disorders; migraines or chronic headaches; back or neck disorders; stomach or bowel disorders; and insomnia (male, 1,393; female, 1,427).
We calculated the wage loss caused by absenteeism as the number of days absent multiplied by the average hourly wage by age multiplied by 8 (assumed as the number of working hours in a day). We calculated the wage loss caused by presenteeism as follows: (20 [assumed as the number of working days in 4 wk] minus the number of absent days) multiplied by 8 multiplied by 100 (%) (the proportion of the work performance with presenteeism as the primary health condition compared with the ideal condition) multiplied by the average hourly wage by age. Then, we added the wage loss caused by absenteeism and presenteeism for each person. We calculated the mean and 95% confidence intervals for each indicator. We also assumed that there were 100 workers for each 10-yr age band and calculated the total wage loss of presenteeism and absenteeism of the primary health condition by multiplying individual wage losses by the prevalence (the proportion of people who chose primary health condition). Finally, we calculated the proportion of the total wage loss due to absenteeism and presenteeism and divided it by the total wages of 100 persons for 4 wk in each 10-yr age band.
We set the wage per hour for the 10-yr age groups for males and females using the basic survey on wage structure conducted by the Ministry of Health, Labour and Welfare, Japan Table 1 shows the prevalence of conditions. The leading primary health condition was back or neck disorders in all age groups. The prevalence of depression, anxiety, or emotional disorders was 13.3-16.8% (males) and 11.2-15.5% (females) among those aged 18-49, the prevalence of depression, anxiety, or emotional disorders among those in their 50s was 7.6% (males) and 4.9% (females). Table 2 (males) and Table 3 (females) show the days absent, the wage loss due to absenteeism, the loss of working hours due to presenteeism, and the wage loss due to presenteeism over the previous 4-wk period. The leading cause of absenteeism and presenteeism due to the primary health condition varied by gender and by age. For men aged 18-39 yr, the leading cause of absenteeism was depression, anxiety, or emotional disorders, and the leading cause of presenteeism was migraines or chronic headaches. For men in their 40s, the leading cause of absenteeism was stomach or bowel disorders, while the leading cause of presenteeism was depression, anxiety, or emotional disorders. For men in their 50s, the leading cause of absenteeism was insomnia, while the leading cause of presenteeism was depression, anxiety, or emotional disorders. In all age groups, the leading cause of wage loss due to absenteeism and presenteeism was depression, anxiety, or emotional disorders. For women, the leading cause of absenteeism was stomach or bowel disorders, while the leading cause of presenteeism was depression, anxiety, or emotional disorders for those aged between 18-39 yr. For women in their 40s, the leading cause of absenteeism and presenteeism was depression, anxiety, or emotional disorders. For women in their 50s, the leading cause of absenteeism was migraines or chronic headaches, while the leading cause of presenteeism was insomnia. As with males, the leading cause of wage loss due to absenteeism and presenteeism for females in all age groups was depression, anxiety, or emotional disorders. Table 4 (males) and Table 5 (females) show the wage loss assuming 100 workers per 10-yr age group over the previous 4-wk period. Assuming 100 workers in each age band and considering the prevalence and wage structure differences by age, the total wage loss due to absenteeism and presenteeism through the primary health condition was high for back or neck disorders. The exception to this was males in their 20s, whose highest mean wage loss was for depression, anxiety, or emotional disorders. The mean total wage loss due to absenteeism and presenteeism through depression, anxiety, or emotional disorders was high among men in their 40s and women in their 30s. Assuming 100 workers per 10-yr age band, the proportion of wage loss of the total wage owing to back or neck disorder was 5.9-9.8% for men and 6.5-9.8% for women; the proportion of wage loss of the total wage as a result of depression, anxiety, or emotional disorders was 3.9-7.4% for men and 2.4-6.1% for women.
Results

Discussion
This study aimed to determine the wage loss in work performance due to absenteeism and presenteeism using five chronic conditions that are potentially comorbid with depressive symptoms among working populations in Japan: back or neck disorders; depression, anxiety, or emotional disorders; migraines or chronic headaches; stomach or bowel disorders; and insomnia. This is the largest study to date determining the economic impact of presenteeism and absenteeism using individual data for workers in Japan. The leading cause of absenteeism and presenteeism varied by gender and by age. For males and females of all ages, the greatest economic impact due to the primary health condition was caused by depression, anxiety, or emotional disorders; among the 100 people in each age Industrial Health 2013, 51, 482-489 band, the highest loss of wage through presenteeism and absenteeism was caused by back or neck disorders-with the exception of males aged 18-29. Depression, anxiety, or emotional disorders are the major cause of absenteeism and presenteeism 5, 13, 14) . In the present study, the total economic loss due to depression, anxiety, or emotional disorders was lower than for back or neck disorders; however, we were unable to include workers with long-term absence due to depression. Based on a survey by the Japan Productivity Center in 2008, 0.4% of workers took more than one month working absence in Japan 15) . Hence, our assessment of absenteeism and its wage loss due to depression, anxiety, or emotional disorders could be an underestimation. Symptoms of depression, anxiety, or emotional disorders include feelings of sadness, a lack of interest, difficulty in making decisions, and-at worst-thoughts of death and suicide 16) . Those symptoms could severely affect an individual's core work performance as well as making them unable to respond to our questionnaire.
The most chosen primary health condition was back or neck disorder, which resulted in the greatest wage loss through presenteeism and absenteeism among 100 workers in the 10-yr age bands. The prevalence of back or neck disorders in this study was similar to a survey finding on the state of employees' health by the Ministry of Health, Labour and Welfare, Japan 17) . According to that survey (carried out in 2007 and used multiple-choice questions), the proportion of people with back pain was 25.6% for males and 21.4% for females. In our study, the prevalence of back or neck disorders was 19.7-29.4% for men and 25.8-32.2% for women. However, the prevalence could vary depending on the type of work: some types of occupation are more likely to cause work-related back or neck disorders 18, 19) .
Migraines or chronic headaches (primarily tension-type headaches), cause intensive work loss by presenteeism among men aged 18-39 yr and by absenteeism among men in their 50s. Globally, tension-type headaches have a four times greater prevalence than migraine 20) . In the CI, confidence interval; 1 US$=117 yen.
United States, the prevalence of migraine was highest for both men and women aged between 35-45 yr 21) . Our study found the prevalence of migraine has been found to be higher in women than in men 21, 22) . In the present study, we were unable to determine the proportion of wage loss due to migraines and tension-type headaches; however, based on the epidemiological characteristics of headaches, occupational health practitioners should intervene and provide better access to treatment for those suffering from these conditions 23) .
Stomach or bowel disorders, which include a variety of conditions, such as gastritis, gastroesophageal reflux, and irritable bowel syndrome, can also lead to work impairment. Dean et al. 24) reported that the symptom severity of gastroesophageal reflux and nocturnal heartburn disturbed work performance. In addition, such working conditions as shift and night work can promote the development of stomach disorders, e.g., chronic gastritis, gastroduodenitis, and peptic ulcers 25, 26) . With regard to bowel disorders, impairment due to irritable bowel syndrome, whose prevalence is high in Japan as a result of perceived stress, was estimated to amount to 9.7-14 h of lost productivity per week among sufferers 27, 28) . Stomach or bowel disorders are the leading cause of absenteeism among men in their 40s and women aged 18-39, and those populations need to receive information about controlling their symptoms and treatment. Insomnia is often caused by depressive symptoms, visual display terminal workload, over-involvement in work, and frequent alcohol consumption 29, 30) . In Japan, the prevalence of insomnia, including mid-sleep awakenings and early morning awakening insomnia, is high among people aged 50-64 yr 30) . As the present study shows, for men in their 50s insomnia can lead to absenteeism among those severely affected. This study has its limitations. First, workers tend to develop multiple chronic health conditions; however, we only examined the primary health condition. Thus could Table 4 . Wage loss due to presenteeism and absenteeism and its proportion of the total wage assuming 100 workers per 10-yr age group for male workers over the previous 4-wk period Industrial Health 2013, 51, 482-489 lead to an underestimation of the burden of each chronic health condition. In addition, the health conditions identified by individual workers are not necessarily based on clinical diagnosis. Second, the prevalence of health conditions could vary according to occupation and other workrelated factors. Finally, although the response rate was relatively high, the generalizability of our study is limited. Further studies should address the effect of working conditions on absenteeism and presenteeism.
In conclusion, the wage loss due to presenteeism and absenteeism per 100 workers in the 10-yr age bands was high for back or neck disorders, as these were identified by a large number of participants. However, the wage loss per person was relatively high among those choosing depression, anxiety, or emotional disorders. We delineated the burden of presenteeism and absenteeism of depressive symptoms. These values offer insight into forming strategies for workplace interventions toward increasing work performance.
